Background A representative sample of the British population was interviewed to identify the factors associated with sunburn and intention to tan, and the source from which people obtained their information about the risks of sun exposure.
Introduction
There is an association between exposure to sunlight and development of skin cancer. Although the relationship is not well understood, both malignant melanoma (MM) and nonmelanoma (basal and squamous) skin cancers (NMSC) are involved. It is believed that 80 per cent of all skin cancer deaths are preventable. 1 The cost to the National Health Service (NHS) of the care of patients with skin cancer is estimated at £34 million annually. 2 Nationally, the incidence of skin cancer has almost tripled since 1971. The 'Health of the nation' 3 strategy contained a specific target to 'halt the year on year increase in the incidence of skin cancer by year 2005'. The target is problematical 4 -it does not refer to a specific incidence, and, moreover, the time from exposure to disease may be several decades. Sunburn currently fills the role of interim indicator in the link between sun exposure and tanning and subsequent skin cancer, although the relationship is complex. 5 There were 3703 cases of MM and 27 624 registered cases of NMSC in England and Wales in 1991 6 In the same year, 1091 people died from melanoma in England and 465 from NMSC in England and Wales. 6 The true picture may be bleaker because several cancer registries have not collected data for NMSC cases since 1991. The steady rise in MMs, 6, 7 however, may not be a wholly true increase: publicity has possibly led to earlier presentation of thinner melanomas, producing a lead-time bias in the incidence figures. This may explain the slowing of the rise in the estimated data since 1993. 6 The ultraviolet wavelength and the pattern of exposure responsible for carcinogenesis remain unknown. It is believed that NMSC is associated with cumulative exposure, whereas MM is linked to short, intense exposures or blistering. 8 Most ultraviolet radiation (UVR) comes from the sun's rays, but some people intentionally receive an additional amount from sunbeds and sunlamps. Because the harmful range of the ultraviolet spectrum is undetermined, it is difficult to say whether these devices are safe, though studies suggest an increased risk of all skin cancers. 9 Stratospheric ozone protects humans from the full extent of solar UVR. Since the 1970s, pollution from chlorofluorocarbons has reduced ozone by 10 per cent over northern Europe during winter and spring. This depletion might lead to an extra 16 000 cases of NMSC annually in the UK. 10 National and local health promotion campaigns have focused on preventing sunburn in the hope that by giving people information about the risks, their new-found knowledge will help them question their attitudes and change their behaviour. Protective measures include avoidance of the sun, especially at midday, loose clothing, high protection factor A and B sunscreens, and wearing a wide-brimmed hat. 7 The Department of Health funds the Health Education Authority's 'Sun Know How' campaign. Activities include working with and lobbying clothing and sunscreen manufacturers, the fashion press and Local Authorities. The Meteorological Office also receives funding to produce sunburn time forecasts on weather reports.
The task of countering common misconceptions, e.g. that a suntan is healthy (it is really a sign of sun damage), and that tanning steadily protects from sunburn, is an uphill one. Tans have been fashionable only since the 1920s, but with mass tourism and fashions that increase the area of sun-exposed skin, they have become part of today's culture. The wish to be physically and sexually attractive is a powerful motivating force, and so the desire for a tan is strong. 11 There are signs of change in Australia, 12 however, where the incidence of sunburn is decreasing. One study showed a fall in sunburning but the part played by health promotion campaigns was unclear. 13 There is much evidence that educational programmes improve knowledge but not behavioural intentions. 14 Attitudes towards sunscreens are equivocal. Mouse experiments suggest that sunscreens may block sunburn but fail to protect from melanoma induction. 15 An Australian trial showed that they may help reduce the incidence of pre-malignant lesions. 16, 17 The risk is that screens may engender a false sense of security, encouraging people to stay in the sun longer than they otherwise would. 18 The resulting UVR-induced immunosuppression may fail to protect against tumour genesis. Some studies have found a higher relative risk for melanoma with use of sunscreens. 19 Although manufacturers now claim screens protect against both UVA and UVB, the UVA component may be minimal. 20 There is no agreed method for evaluating UVA screen efficacy. 21 Reviews of studies exploring the association between sunburn during childhood, particularly of blistering type, and increased risk of MM and NMSC in adult life strongly support the hypothesis. 8, [22] [23] [24] Despite its plausibility, however, doubts remain. 25, 26 Majority opinion would favour sun protection during the early years. Indeed, sun avoidance as a child would have a greater impact on melanoma risk than sun avoidance by adults. 27 There is evidence, however, that parents need advice on the best ways of protecting their children. 28 Epidemiological data show that although the incidence of melanoma is lower in men than in women, men have the higher mortality. 29 Similarly, although incidence is higher in more affluent people, the less affluent have the poorer prognosis. 30 It has been suggested that primary prevention campaigns might therefore emphasize the greater risk in affluent women and early detection campaigns might be directed more towards less affluent men. 30 The relationship between suntan, sunburn and skin cancer is a difficult issue for health promotion and the 'right' unified approach remains undiscovered.
Methods
The study was based on data collected by the Office for National Statistics (ONS) in October 1996 as part of their series of 'Omnibus' surveys. Previous surveys on this topic were held in 1993 and 1995. 31, 32 The Omnibus is a general purpose survey carried out on a regular basis. It is designed to produce nationally representative figures about households and individuals, and provides a useful means for ad hoc investigations. Specific questions can be added to the core survey, thus allowing a convenient, quick, cheap and easy mechanism for small investigations such as this one.
Interviews are conducted with a sample of approximately 2000 individuals aged 16 or over, randomly selected from private households in Great Britain. Each month a sample of 100 postal sectors is selected and from each sector 30 addresses are randomly selected. The sectors are stratified by region, percentage of owned or council-rented properties and socioeconomic status of the householder. The data are collected by trained interviewers administering a structured questionnaire. They include demographic details, e.g. age, sex and ethnic group and socio-economic variables for coding social class, e.g. type of housing and employment. Ethnic group is based on the 1991 Census classification.
The survey figures are weighted to correct for the greater probability of being interviewed if living in a household with few rather than many adults. Random number tables are used to select the interviewee in such instances.
Questions were asked about skin type, sunburn and intention to tan in the previous 12 months. These questions were similar to those asked in the 1993 survey and based upon the same definitions of skin type and burn. [33] [34] [35] In addition, questions were asked about the sources from which people received information about sun exposure. Comparisons were made with the 1993 data for sunburn and intention to tan.
Statistical tests were performed using the package Kaddstat, which is an add-in for Microsoft Excel. In all cases the test used was the standard x 2 test. It is recognized that this test is not strictly valid when working with weighted data, and that caution is necessary when interpreting the significance levels.
Results

Response rate
During October 1996 a total of 1858 people were interviewed out of an eligible sample of 2667 giving a response rate of nearly 70 per cent. The analysis was restricted to the 1767 people who were recorded as belonging to the 'white' ethnic group -85 respondents from other ethnic groups were excluded, along with six whose ethnic group was unknown. Sunburn data were missing for two, leaving 1765 subjects for analysis.
Demographic characteristics
Of the 1765 subjects for analysis, 52 per cent were female, 49 per cent were aged 16-44, and 54 per cent were from the nonmanual social classes.
Sunburn
By age and sex
Forty-three per cent of men and 35 per cent of women reported at least one episode of sunburn in the previous 12 months (significant sex difference, p < 0.001); the difference was due to men having more overnight redness than women (25 per cent compared with 20 per cent). In both men and women, the more severe the degree of sunburn, the lower the frequency of occurrence ( Table 1) .
The incidence of sunburn decreased with age in both men and women ( p < 0.001 using the Mantel-Haenszel test) for all degrees of sunburn.
Comparison of incidence of sunburn by sex between 1993 and 1996
Data relating to the summers of 1993 and 1996 were investigated ( Table 2 ). The incidence and severity of sunburn in men and women were compared. No significant change between the two summers was detected in either gender in overall incidence or severity of burn.
By skin type
Skins that tan 'with difficulty' were more likely to have been sunburnt than skins that 'always burn' (49 per cent compared with 39 per cent, significant, p < 0.001; x 2 24.78). Skins that always burn, however, were no more likely to have been sunburnt than those that tan easily (data not presented).
By social class and geographical region
No clear relation was found between sunburn and either social class or region where the respondent lived. Information was not sought on whether respondents were sunburnt at or away from home, e.g. on holiday.
Intention to tan
By age and sex
There was no clear sex difference in the proportion who tried to acquire a tan (Table 3 ) -34 per cent of men and 39 per cent of (22) 24 (14) 14 (8) 14 (9) 5 (4) 3 (1) 81 (9) Red overnight, no soreness 23 (24) 39 (23) 49 (27) 42 (26) 16 (12) 12 (7) 180 (20 women (sex difference 0.10 < p < 0.05; x 2 3.74). There was some evidence of difference of intention between the age categories -younger people seemingly were more likely to have tried to acquire a tan than older people.
There was a relationship between intention to tan and burning (Table 4) , i.e. those trying to tan were also likelier to have been sunburnt ( p < 0.001; x 2 139.13).
Comparison of intention to tan between 1993 and 1996
The response rates to the surveys in 1993 and 1996 were very similar and comparing the data (Table 5) shows that the percentage of men trying to tan may have increased from 29 per cent to 34 per cent ( p ¼ 0.0246). Much of this increase occurred in the 25-34 and 45-54 age groups. There was no significant change in the proportion of women trying to tan (37 per cent and 39 per cent, respectively).
By skin type
For both men and women, those who tan more easily were most likely to have tried to tan, whereas those with white skin that always burns were least likely to try ( p < 0.001 for both). This may be reflected in the lower overall incidence of sunburn in the group with easily burning skin, but despite their lesser inclination to acquire a tan, severe sunburn was more common (data not presented).
By social class
Men in non-manual social classes were more likely to try to tan than those in manual social classes (39 per cent compared with 30 per cent, p < 0.01). However, for women, there was no relation between social class and whether they tried to tan (data not presented). It is interesting to note that melanoma incidence is higher in the non-manual social classes.
By severity of sunburn
There was a clear association between trying to tan and severity of sunburn ( p < 0.001 in both men and women). Those trying to tan were more likely to suffer more severe sunburn. For example, of those suffering redness and soreness of up to 2 days duration, 60 per cent had intended to acquire a tan in contrast to 40 per cent who had not. Of those suffering from a more severe blistering form of sunburn, 70 per cent had intended to tan and 30 per cent had not (data not presented).
Information sources
Television sunburn forecasts
Respondents were asked if they had seen any sunburn forecasts on weather reports during the last 12 months. Overall, 78 per cent had, 17 per cent had not and 4 per cent could not remember. There was no sex difference and no clear trend with age; the young aged 16-24 and the elderly aged 75 and over were less likely to have seen forecasts, or to have remembered seeing them.
Source of most information
Respondents were asked from which of the following sources they had received most information about sun exposure: television, radio, newspaper, magazine, poster and several others. The majority of respondents derived most information from television (69 per cent of men and 58 per cent of women, a significant sex difference: x 2 test 4 df; p < 0.001). Magazines were a better source of information for women than for men (14 per cent and 3 per cent, respectively) (data not presented).
Usefulness of information
Respondents who had seen publicity about the risk of excessive sun exposure were asked if they had found the information useful or not. The majority said that it was useful. Women were more likely to find the information useful than were men (82 per cent and 69 per cent, respectively, a significant difference: x 2 test 2 df; p < 0.001) (data not presented).
Protection from sun exposure
Respondents were asked to say which of a number of methods (using a suncream, wearing a wide-brimmed hat, wearing loose-fitting clothing, staying in the shade) they thought were the main means of protection from excessive sun exposure. Both men and women were most likely to say that using a sun cream is very important (Table 6 ).
Discussion
Limitations of the study
There are several potential sources of bias, as follows.
Selection bias
Weighting was employed where necessary (see Methods). However, this does not correct for non-response bias. There is no facility to follow up non-responders or to discover any of their characteristics.
The response rate of almost 70 per cent, although lower than for surveys with a specific medical focus, is good for a general purpose social survey. The strength of the conclusions is compromised somewhat, but the limited power of these surveys is acknowledged (see Methods). Although useful in generating hypotheses, their results cannot give a high degree of precision and should not be relied upon when changing policy.
Selection bias may have arisen because the analysis was restricted to white skins, the assumption being that darker skins do not burn. In the survey, most Asians experienced no sunburn. Unfortunately, the data for half the black respondents were missing, but for the rest, no or mild sunburn was the norm. The raw data show that people with white skins assign themselves correctly to white ethnic groups (99.98 per cent). Including non-white skins would reduce the proportion sunburning and cause an underestimate of risk. Restricting the analysis to white skins therefore allows more confident statements to be made.
Information bias
Interviews were held in October to minimize recall bias. This assumes that people tan only in summer, which may not be accurate, and highlights the limitation of the survey being held only once a year. Recall bias may include an inability to remember or objectively assess the severity and duration of sunburn. Furthermore, the response to the question on intention to tan may be influenced by whether respondents tanned or not. Measurement bias could affect any assessment of risk from sun exposure because there is uncertainty about whether sunburn is a valid measure of skin damage, and because exposure to UVR is mainly passive. The amount of sunshine, i.e. the radiation dose, is not constant, e.g. 1993 and 1995 were sunny summers in the UK, whereas there was considerable rainfall in summer 1994.
Interviewer bias may occur because although the questionsetter can include instructions for the Omnibus interviewers, there is no control over their training or presentation of questions.
Findings
Thirty-nine per cent of the sample experienced sunburn in the 12 months before October 1996. Being male, young and having a skin that tans with difficulty were all associated with increased incidence of sunburn. Despite increased health promotion efforts, the proportion of the population sunburning has not significantly changed between 1993 and 1996.
Those keenest to tan were probably younger and had skins that tan easily. Trying to tan was associated with sunburn, and more severe burning. Since 1993 there has been a significant increase in the percentage of men trying to tan.
Most people receive their information on sun exposure from television, three-quarters having seen sunburn forecasts on weather reports. Women were more likely to find this information useful. A majority of both sexes felt that suncream was very important in protecting against excessive sun exposure.
Implications
Health promotion campaigns have centred on primary prevention -trying to persuade people to reduce their sun exposure and, to a lesser extent, to use sunscreens. The acquisition of knowledge is a prerequisite, but work is needed to determine how best to alter attitudes and modify behaviour, e.g. by tempering social acceptance.
It is unclear what message it is necessary to give. Trying to tan is associated with sunburn and with severer symptoms of sunburn. The conclusion must be that reducing the desirability of a tan will lead to fewer people sunbathing and less sunburn. The dilemma this poses is whether people should be encouraged to avoid burning, as now, or whether people should be actively discouraged from tanning altogether. However, sunlight confers benefit against rickets and some psychological disorders.
Sunscreens are popular and effective at reducing sunburn, and both men and women were most likely to say that a sunscreen is very important in protecting against the sun. There is concern that sunscreens may lead to false assumptions about the protection they give and possibly lead to longer and more intense sun exposure. The challenge from aggressive marketing of sunbeds and sunlamps remains unconfronted because scientific knowledge about the risk is uncertain.
Comparing the 1996 data with those of 1993 reveals a significant increase in the percentage of men trying to tan. Whether there would be merit in focusing on higher-risk groups such as young men, children and the occupationally exposed should be explored. There might be a sex difference in beliefs that could be exploited to improve the chance of change.
Men in non-manual social classes were more likely to try to tan than those in manual social classes. For women, however, there was no relation between social class and whether they tried to tan. This association reached significance whereas that between social class and sunburn did not. It is interesting to note, however, that the incidence of MM is higher in the non-manual social classes.
The high proportion of people seeing television sunburn forecasts makes it important that the 'correct' message is conveyed in a form that is likely to be remembered and acted upon. Forecasts tell us the times of maximum risk and the preburning duration of exposure, but not methods of protection. Teachers, practice nurses and health promotion workers could perhaps follow this up.
Conclusion
If the national target is to be achieved there must be a strategy to reduce excessive exposure. This survey suggests that although the level of knowledge about the link between sun exposure and skin cancer has risen, the hoped-for change in behaviour has not occurred. Many people, particularly younger ones, are actively seeking to tan.
Messages for public consumption must be straightforward and easy to understand. Health promotion campaigns to reduce sun exposure should be reassessed. One option to break the cycle of tan-burn-cancer is to dissuade people from tanning altogether. The danger is that such sweeping advice might provoke a strongly negative reaction. Less dramatic would be the recommendation of an 'overall sun protection strategy' in which people combine all the known photoprotective measures, especially with regard to children.
Although subject to possible sources of bias, the annual Omnibus survey helps to track exposure trends and to detect possible changes in knowledge and behaviour. Evaluation of the usefulness of questions should influence those asked in subsequent years. Concentrating on behaviour rather than knowledge could make the survey more advantageous. In time, understanding of the mechanism of tumour induction will improve and prevention policies will correspondingly become more refined. Questions for future Omnibus sun surveys will need to take account of any such changes.
